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Abstract 
The purpose of this research is to check reliability of a non standard test for measuring two skills of critical thinking. We 
compared the result of this study with that was performed with WGCTA-SF as a common standard test for measuring the critical 
thinking skills.    
© 2010 Elsevier Ltd. 
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1. Introduction 
  
Nearly every aspect of human education depends on thinking. It is so clearly that everyone thinks and it is our nature 
to do so. But much of our thinking, left to itself, is biased, unclear, partial, uneducated or absolute narrow-minded. 
Yet the quality of our life and that of what we produce, make, or build depends on the quality of our thought .Two 
important style of thinking is creative and critical thinking. Scriven (1976) stated: “Critical skills go hand in hand 
with creative ones”. These skills are considered essential for students (Crane, 1983). Many psychologists and 
researchers have proposed definitions for the term "critical thinking," which are similar in content. Fischer and 
Spiker (2000) found that most definitions for the term "critical thinking" include reasoning/logic, judgment, 
metacognition, reflection, questioning, and mental processes. Jones and his colleagues described that critical 
thinking is a broad term that describes reasoning in an open-ended manner and with an unlimited number of 
solutions (Jones, Dougherty, Fantaske, & Hoffman, 1997; Jones, Hoffman, Moore, Ratcliff, Tibbetts, & Click, 
1995). It involves constructing a situation and supporting the reasoning that went into a conclusion. Michael Scriven 
& Richard Paul (1987) pointed out that "Critical thinking is the intellectually disciplined process of actively and 
skilfully conceptualizing, applying, analyzing, synthesizing, and/or evaluating information gathered from, or 
generated by, observation, experience, reflection, reasoning, or communication, as a guide to belief and action. 
Russell, cited ( d'Angelo, 1971, p. 6). In short equation that: 
Attitude + Knowledge + Thinking Skills = Intelligent Thinking 
 
It seems that it is very important for students who want to be successful in higher education that must have the 
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ability to think critically. The origins of the critical thinking can be traced to the early days of modern psychology. 
In fact, the concept of critical thinking, in one form or another, predates the advent of psychology but overall 
construct of critical thinking theories is based on three perspectives of thought :(1) the philosophical, (2) the 
psychological and (3) the educational (Sternberg, 1986).  Ennis (1986) suggested that critical thinking resulted from 
the interaction of a set of dispositive toward critical thinking: seeking a clear statement of the questions, seeking 
reasons, trying to be well-informed, and trying to remain relevant the main point. Watson and Glaser (1994b) , 
introduces a five-step process of critical thinking: interpretation, deduction, evaluation, inference skills and 
recognition of assumption, Table 1, that may be used in the critical analysis process. His paper also quotes an expert 
consensus statement regarding critical thinking and the ideal critical thinker.  
 
Table 1: Constructs of critical thinking 
 
Interpretation “Weighing evidence and deciding if generalizations or conclusions based on the given data 
are warranted.”  
 
Deductions “Determining whether certain conclusions necessarily follow from information in given 
statements or premises.”  
Evaluation “Distinguishing between arguments that are strong and relevant and those that are weak or 
irrelevant to a particular question at issue.”   
Inference “Discriminating among degrees of truth or falsity of inference drawn from given data.”  
 
Recognition of 
Assumptions 
“Recognizing unstated assumptions or presuppositions in given statements or assertions.”   
 
 
This classified critical thinking abilities under five main categories is too common. Facione (1998) and some of 
researchers use this structure in the other side others add one category more that is self-regulation include of self-
examination and self-correction as Figure 1 (Delphi Report from the American Philosophical Association, 1990). 
 
 
 
 
Figure 1: Categories of critical thinking 
 
Previous findings have shown that academic achievement is significantly and positively correlated with critical 
thinking skills (Jenkins, 1998; Facione, Facione, Blohm, Howard, & Giancarlo, 1998; Collins & Onwuegbuzie, 
2000). How can we measure the critical thinking skills? They are several instruments that we can use. Sternberg 
(1986) noticed that most of them are divided from either philosophical or psychological theories of critical thinking. 
According to him, philosophical theorem have a tendency to be competence theories specifying what people can do, 
on the other hand psychological theories tend to be concert theories specify what people actually do. However, 
educational theories often mixed these two theories to evaluate or to use. Some assessments that are in the literature 
used for measuring critical thinking are: 
 
1. Watson-Glaser Critical Thinking Appraisal 
2. California Critical Thinking Skills Test 
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3. California Critical Thinking Dispositions Inventory 
4. Learning Environment Preference 
5. Critical Thinking in Clinical Nursing Practice/RN Test 
6. Non-Standardized Tests 
 
The Watson and Glaser tested their instrument and reported that both the internal consistency and split-half 
reliabilities for Form S is 0.81 (Watson & Glaser. 1994b).  Gadzella and his collaborators (2005) investigated 
whether the Watson-Glaser Critical Thinking Appraisal-Form S (WGCTA-SR) was a reliable and valid instrument 
to measure critical thinking for students pursuing education majors. Their findings ascertain the high reliability of 
WGCTA-SR.  
 
The purpose of this study is to determine the relationship between two skills of critical thinking skills among 
postgraduate students and compare reliability of these skills with pervious studies that WGCTA-SR has used .To 
achieve this purposes the following research objectives are investigated:  
 
1. Determine the reliability of parts of the test and compare them with WGCTA-SR .  
 
2. Determine the correlation between two critical thinking skills – Mathematical Aptitude with Interpretation 
and Deductions skills). 
 
2. Methodology 
 
In this quantitative research, a non-standard critical thinking test was used to gather data. The test comprised of 
twenty-two items multiple choice questionnaires focusing on two skills of critical thinking. The first part included 
ten questions for measuring Mathematical Aptitude skills. Second part was designed for deductions of information 
ability in four passages and each of them had three questions. This part measures Data Interpretation and Deduction 
Skills.   The test items were adopted and modified from Graduate Psychometric Test Workbook (Mike Bryon, 
2005). The items of this test were established on the rationale that both thinking skills could be identified, 
represented and quantified by scores. First of all it should be checked that these assumptions to be met, the 
instrument used for measurement must meet the tests of validity and reliability (Starko, 2004). Cronbach's Alpha for 
internal consistency reliability was used to check and assess the consistency of the results across items within each 
part of the test. Internal consistency coefficient is common in educational studies and there is some given criteria to 
interpret reliability and validity coefficients. Below are guideline cut-off points in interpreting the reliability 
coefficient or the internal consistency coefficient:  
 
- Less than 0.50, the reliability is low,   
- Between 0.50 and 0.70 the reliability is moderate  
- Greater than 0.70, the reliability is high”  
 
         (De Vellis, 1991& Nunnally, 1978)  
3. Findings 
 
Reliability analysis using Cronbach's alpha was conducted to measure the internal consistency of the non-standard 
critical thinking test using SPSS. Table 2 is the resulting outcome from the analysis. 
Table 2:  Reliability coefficients  of critical thinking measure 
 Cronbach's 
Alpha 
Cronbach's Alpha 
Based on 
Standardized Items 
N of Items 
Mathematical Aptitude  .615 .615 10 
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Data Interpretation and 
Deductions 
.450 .444 4 
Total  .654 .657 14 
 
The alpha coefficient for ten items of mathematical aptitude was .615, suggesting that the items have relatively 
moderate internal consistency. For interpretation and deduction of information, Cronbach’s Alpha was 0.45 and it 
indicated low reliability. In addition the reliability of the total test was also computed using the Kuder Richardson 
formula (KR-20).  The obtained coefficient for the whole test items was good and acceptable reliability with an KR-
20 index of 0.654. In a study by Gadzella and his collaborators (2005), using WGCTA-SR among 137 students in 
Educational Psychology classes at a State university, the internal consistency index (KR-20) obtained on items of 
WGCTA-SR were as follows: 
 
Table 3: Reliability Coefficient of  WGCTA-SR Test 
WGCTA-SR Items Cronbach's Alpha N of Items 
Data Interpretation 
.31 7 
Deductions 
.42 9 
Recognition of Assumptions 
 
.80 8 
Evaluation of Arguments 
 
.32 9 
Inference 
.29 7 
Total 
.76 40 
 
The data in Table 3 shows that for this group of subjects the internal consistency, KR-20 = .76. Therefore the results 
from our measurements seemed comparable to WGCTA-SR Test as reported by Gadzella and his collaborators 
(2005).  
 
In addition, correlation analysis conducted between data interpretations and deduction skills and mathematical 
aptitude skills and total score of the test was investigated. The preliminary analyses were performed to ensure no 
violence of the assumptions of normality, linearity and homoscedasticity. 
 
Correlationsa 
  Mathematical Aptitude Interpretation and Deduction  
Mathematical Aptitude 
Pearson Correlation 1 .516** 
Sig. (2-tailed)  .002 
Interpretation and Deduction  
Pearson Correlation .516** 1 
Sig. (2-tailed) .002  
**. Correlation is significant at the 0.05 level (2-tailed)  
 
Pearson correlation coefficient was used to determine the relationship between these two skills. There was a strong 
and positive significant correlation between mathematical aptitude and data interpretation and deductions skills, r = 
.516, p<.05.  This strong relationship indicates that the two skills are consistent with each other.  
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4. Conclusion 
 
The reliability study indicated the ability of the scores to represent the styles of two critical thinking skills. We have 
initially established that this test was essential for assessing data interpretation and deductions of information and 
mathematical aptitude skills and may be used as partly measuring critical thinking among students. Further analyses 
will be conducted to lend credibility to this measure of critical thinking and additional constructs of critical thinking 
need to be investigated in order to obtain a reliable and extensive measure of critical thinking.  
References 
Bemadette M. Gadzella, James Stacks. Rebecca C. Stephens and William G. Masten (2005),  Watson-Glaser Critical Thinking Appraisal, Form-S 
For Education Majors, Journal of Instructional Psychology, Vol. 32, No. 1.  
Brookfield, S. (1987). Developing critical thinkers: Challenging adults to explore alternative ways of thinking and acting. San Francisco, Jossey-
Bass Publishers.  
Bryon, M.  (2005), Graduate Psychometric Test Workbook, London and Sterling, VA. 
Chua Y. P. (2010), Building a test to assess creative and critical thinking simultaneously, Procedia Social and Behavioral Sciences 2, 551–559 . 
Crane, L.D. (1983).  Unlocking the brain’s two powerful learning systems.  Human Intelligence Newsletter, 4, (4), 7.  
DeVellis, R.F., (1991). Scale Development: Theory and Application. Newbury Park, Sage Publications.   
Ennis, R. H. (1986). A taxonomy of critical thinking skills. In J. B. Baron and R. G. Strenberg, critical thinking. Philadelphia: Franklin Institute 
press. 
Facione, P. A. (1998). Critical thinking: A statement of expert consensus for purposes of educational assessment and instruction:  Executive 
Summary:  The Delphi Report. Millbrae, CA: The California Academic Press.  
Facione, P. A. (2000). The test of everyday reasoning:  A measure of critical thinking skills; TER support material. Millbrae, CA: California 
Academic Press.  
Facione, P. A., Facione, N., & Giancarlo, C. (1997). The motivation to think in working and learning. In E. Jones (Ed.), Preparing Competent 
College Graduates: Setting Newer and Higher Expectations for Student Learning. (pp. 67-79). San Francisco, CA: Jossey- Bass 
Publishers.  
Facione, P. A., Facione, N., & Giancarlo, C. (2001). California Critical Thinking Disposition Inventory:  CCTDI Inventory Manual. Millbrae, 
CA: California Academic Press.  
Fisher, S.C. & Spiker, V.A. (2000). A framework for critical thinking research and training (Report prepared for the U.S. Army Research 
institute, Arlington VA.).  
Jones, Dougherty, Fantaske, and Huffman (1997), Identifying college graduates' essential skills in reading and problem solving: Perspectives of 
faculty, employers, and policymakers.  University Park, PA: Department of Education/OERI.  
Jones, E. A., Hoffman, S., Moore, L. M., Ratcliff, G., Tibbetts, S., & Click, B. A. (1995). National assessment of college student learning: 
Identifying college graduates’ essential skills in writing, speech and listening, and critical thinking. (NCES 95-001) Washington, DC: 
U.S. Government Printing Office. 
Scriven, M. (1976).  Reasoning.  New York: McGraw-Hill.  
Scriven, M., & Paul, R. (1996). Defining critical thinking: A draft statement for the National Council for Excellence in Critical Thinking. 
Retrieved April 23, 2008, from: http://www.criticalthinking.org/University/univlibrary/library.nclk.  
Starko, A. J. (2004). Creativity in the classroom: School of curious delight. NY: Longman.  
Sternberg, R.J. (1988). The triarchic mind: Conceptions of the nature of intelligence. Cambridge, UK: Cambridge University Press. 
Sternberg, Robert J.(1986) Critical Thinking: Its Nature, Measurement, and Improvement. National Institute of Education, Washington DC. 
Nunnally, J. C.  (1978).  Psychometric theory (2nd ed.).  New York:  McGraw-Hill. 
Watson, G. B., & Glaser, E. M. (1980). Watson-Glaser critical thinking appraisal. San Antonio, TX: Harcourt Brace. 
Watson. G., and Glaser. E.M. (1994b). Wat- son-Glaser Critical Thinking Apprai.sal, Form-S. San Antonio. TX: Psychological Corp.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
548  Farzaneh Saadati et al. / Procedia Social and Behavioral Sciences 8 (2010) 543–548
 
Appendix – Sample Questions 
 
Part 2: Data Interpretation and Deductions  
 
Passage1: 
 
The most commonly cited reasons for companies to use the internet for recruitment were cost-effectiveness, ease of use and 
the potential to access a large number of candidates. In the past year the number of organizations using the internet to fill jobs 
has risen by almost a third.  Now 12 million seekers are expected to apply online in the UK each year. In the United States 
51% of all jobs were advertised online; the UK figure is around 27%, so analyst feel that there is still considerable growth left 
in the UK market. The age of online recruitment seems to have arrived, but many companies are using it only as one part of a 
multimedia recruitment strategy. 
 
a. To be sure to access an even large number of candidates a company must advertise vacancies on the internet as 
well as through more traditional media. 
A. True 
B. False 
C. Cannot tell 
 
b. The majority of UK jobs are now advertised on the internet. 
 
A. True 
B. False 
C. Cannot tell 
 
c. One reason for online recruitment’ popularity is because it represents good value. 
 
A. True 
B. False 
C. Cannot tell 
 
Passage 2: 
 
Researcher believe that there is growing evidence to support the hypothesis that attention deficit hypothesis disorder (ADHD) 
should not be dismissed as ordinary bad behavior but should be recognized as a serious childhood disease. It is claimed that as 
many as one in five children are at risk of suffering this condition, which is linked to an increased risk of serious illness in 
adulthood. The disease is not caused by bad parenting, but a chaotic or difficult home environment in a child’s early years 
activates the syndrome where there already exists a genetic predisposition. If left untreated, sufferers were found to be four 
times more likely to suffer from mental illness as young adults. 
a. ADHD is triggered by specific environmental circumstances. 
A. True 
B. False 
C. Cannot tell 
 
b. It can be inferred from the passage that as many as one in five young children suffer a chaotic or difficult home 
environment. 
A.     True 
B.     False 
D. Cannot tell 
 
c. Children with ADHD are more likely to suffer mental illness as young adults. 
 
A. True 
B. False 
C. Cannot tell 
 
